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Tit^°- Mftbile sggj^g 



io.eni: for Cellnlar Telephony 



This invention relates to mobile eqaipment for 

Ldio telephony networks, such as GSM, and to a method of 

operating such equipment. 

cellular radio telephony system has a plurality of base 
^ti: ons serving geographical areas called "cells" and a 
plurality of mobile handsets (or mobile stations, carried 
by subscribers to the system. Each mobile '^atxcn 
comprises mobile equipment (ME) and a component wh.ch 
carries the identity of the subscriber and other 
subscriber related information. This component is called 

SIM (subscriber identity module, card. The SIM card .s 
a smart card either having the format of ^ =«-^-;J °^ 
it may alternatively be made to a smaller format, called 
plug-in SI«. The SIM card is frequently but not 
invariably removable from the mobile equipment. The SIM 

"fntains the international mobile subscriber identity 
(IMSI) vhich unambiguously identifies a 

Without a valid IMSI, telephone service is not accessible, 
witnout 1 tvoioal SIM card consists 

apart from emergency calls. A typio 
f the card itself, edge connectors on the card for 
Lctrically connecting the card to the mobile equipment 
„n c^ip. The chip includes a microprocessor, a program 
ry, temporary memory and non-volatile 

aata Which must be retained -hen power is switched off in 
the mobile equipment is stored in the non-volatile memory 
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in the. SIM card. 

All data accessible from the mobile equipment is stored in 
datafields in the SIM card. The datafields holding 
temporary memory may become inaccessible to the mobile 
equipment, with the result that the SIM card assumes a 
locked state, if for example: 

a) the SIM card is removed from the mobile equipment 
during update of a datafield. This is possible 
because such updating can occur without the 
subscriber knowing that it is happening and 
because there is no mechanical interlock 
preventing withdrawal of the SIM card from the 
mobile equipment. 

b) a power failure occurs during an update, for 
example due to low battery power, resulting in 
only partial updating of a datafield. Hitherto, 
if a SIM card has assumed such a locked state it 
has been unusable and it has been necessary to 
dispose of it and replace it with a new SIM card. 

The invention aims to restore to usability a SIM card 
which is in a locked state. 

According to one aspect the invention provides mobile 
equipment for a cellular telephone system, the equipment 
having first means for detecting if a datafield on a SIM 
card can be read, second means for detecting if an 
unreadable datafield can be written to and third means for 
writing initial information into said unreadable datafield 
in the event of the second means detecting that the 
unreadable datafield can be written to. 
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According to another aspect the invention provides a 
method of restoring to usability a SIM card which xs in a 
locked state as a result of having an unreadable 
datafield, comprising detect:ing if a datafield on the SIM 
card can be read from associated mobile equipment, 
detecting if an unreadable datafield can be written to 
and, if it can, writing initial information into said 
datafield • 

The invention will now be further described, by way of 
example, with reference to the accompanying drawing which 
snows the logic sequence of steps carried out m the 
performance of the invention - 

The preferred embodiment of the invention is a hand held 
mobile station in a cellular radio telephone system 
conforming to the GSM standard. The identity of the 
subscriber, and other subscriber related information, is 
.eld in a SIM card which is similar in format - ^^^^^^ 
card and which is removable from the remainder of the base 
station, the remainder being called the mobile equipment 
(„H). The SIM card provides storage of subscriber related 
information of three types: 

1) data fixed during initialisation of the card by 
the system operator, such as IMSI, subscriber 
authentication key, access control class. 

2) temporary network data, for example temporary 
mobile subscriber identity (TMSX), location area 
information (.LAI), cypher key (Kc) or forbidden 
public land mobile networks (PLMNs). 
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3) Service related data, eg language preference 
advice of charge. 

The data which is fixed in the SIM card cannot be written 
to. The temporary data is stored in datafields which can 
be written to and the invention is concerned with 
rectifying the problem of a card becoming unusable in the 
circumstances previously explained. 

The SIM card has of the order of six datafields in which 
accessible data is stored- The MB cannot directly access 
the memory of the SIM card, the memory can only send 
commands to the SIM card via a serial communication line 
which is established when the SIM card is correctly 
inserted in the ME. 

When the SIM card is first obtained from the system 
operator, all empty datafields are filled with FF hex, so 
the ME can initialise a datafield by filling the whole of 
the datafield. 

Referring to the accompanying drawing, the ME sends a 
select directory command 10 to the SIM card. If the 
response is negative this indicates that the SIM card is 
broken and must be replaced, as indicated by line 12. If 
the response is positive, the ME sends a select datafield 
command 14 to the SIM card. If the response is negative, 
the card is broken and must be replaced as indicated by 
line 16. If the response is positive, the ME sends a read 
datafield command 18. If the response thereto is positive 
this particular datafield has no problems, as indicated by 
line 20. If the response is negative, the invention is 
brought into effect by the ME detecting if the datafield 
can be written to, as indicated at 22. If the datafield 
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cannot be written to, the card is broken as indicated by 
line 24. If the datafield can be written to the ME issues 
a command 26 to the SIM card which has the effect of 
updating tha datafield with the data which this datafield 
would have contained on first supply from the service 
operator. If the response to the update is not 
satisfactory, the card is broken, as indicatd 
the update is satisfactorily undertaken (line 30) , the SIM 
card has, in effect, been repaired and can be retained for 
further use and subsequently updated by the service 
operator • 

The sequence of logic steps set out in the drawing are 
performed by controlling software in the ME. Hence, for 
the purpose of the invention the software of the ME must 
^e modified to render it suitable to perform the sequence 
operation set. out in the drawing. No alteration to the 
SIM card is necessary for performance of the invention. 

The ME checks sequentially all datafields which can be 
written to on the SIM card, by repeating the routine 
indicated in the drawing. 
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Claims 



1 . Mobile equiptnent for a cellular telephone -V^^- '^^^ 
ecuipmen^ having "first .eans for detecting xf a dataf xeld 
on a SIM card can be read, second means for detecting if 
an unreadable datafield can be written to and third means 
for writing initial information into said unreadable 
datafield in the event of the second means detecting that 
the unreadable datafield can be written to. 

2. Mobile equipment according to claim 1, wherein the 
initial information corresponds to the information m that 
datafield when the SIM card is obtained from the system 
Operator . 

3. Mobile equipment according to claim 1 or 2, and in 
combination with a SIM card. 

4 Mobile equipment according to claim 3, wherein said 
altafield is one of a plurality of datafields which can be 
written to on the SIM card. 

5 A method of restoring to usability a SIM card which is 
i^ a locked state as a result of having an unreadable 
datafield, comprising detecting if a datafield on the SIM 
card can be read from associated mobile equipment, 
detecting if an unreadable datafield can be written to 
and, if it can, writing initial information into said 
datafield. 
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6, Mobile equipment for a cellular telephone system, or a 
method of restoring to usability a SIM card, substantially 
as herein particularly described with reference to the 
accompanying drawing . 
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